Abstract: (Nicotine)(tetrahydroborato)zinc complex, [Zn(BH 4 ) 2 (nic)], as a stable yellow solid, was prepared quantitatively by complexation of an equimolar amounts of zinc tetrahydroborate and Nicotine at room temperature. This reagent can easily reduce variety of carbonyl compounds such as aldehydes, ketones, acyloins and -diketones to their corresponding alcohols in good to excellent yields. Reduction reactions were performed in CH 3 CN at room temperature.
Introduction
The discoveries of sodium borohydride has provided an efficient route for the reduction of functionalized molecules and they are commonly used in organic laboratory nowadays. In spite of their efficiency and convenience, sodium borohydride being weak reducing agent only for aldehydes, ketones and acid chlorides.
1 So, controlling the reducing power of this reagent has been one of the main interests for organic chemists in many years. In fact, advances in such a field have been realized such as variation of alkali-metal cation and metal cation in the hydride complex, e.g., Li [BH 4 4 ) 2 , as a nonconventional hydride transferring agent, has been reported to effect very efficient chemo-, regio-and stereoselective reductions in several compelex substrates. 8a This potential reducing agent is a neutral and can be used in a range of aprotic solvents such as ether, THF and DME. High coordination ability of zinc makes zinc tetrahydroborate more selective in its hydride transferring reactions. In spite of this, zinc tetrahydroborate has been used less than regular reducing agents in laboratory for the reduction of organic compounds, probably because of non-availability as a commercial reagent, being freshly prepared solution just prior to use and limitation to handling and storage. 
Experimental
All substrates and reagents were purchased from commercially sources with the best quality and used without further purification. IR and 1 H NMR spectra were recorded on PerkinElmer FT-IR RXI and 300 MHz Bruker spectrometers, respectively. The products were characterized by their 1 H NMR or IR spectra and comparison with authentic samples (melting or boiling points). Organic layers were dried over anhydrous sodium sulfate. All yields referred to isolated pure products. TLC was applied for the purity determination of substrates, products and reaction monitoring over silica gel 60 F 254 aluminum sheet. Completion of the reaction was monitored by TLC (eluent, CCl 4 , Et 2 O: 5/2).
Preparation of (Nicotine)(tetrahydroborato)zinc

Reduction of Benzaldehyde to Benzyl alcohol with [Zn(BH 4 ) 2 (nic)], A Typical Procedure
In a round-bottomed flask (10 mL), equipped with a magnetic stirrer, a solution of banzaldehye (0.106 g, l mmol) in CH 3 CN (3 mL) was prepared. The complex reducing agent (0.162 g, 1 mmol) was then added as a solid and the mixture was stirred at room temperature. TLC monitored the progress of the reaction (eluent; CCl 4 /Et 2 O : 5/2). After completion of the reaction in 5min, a solution of 5% HCl (5 mL) was added to the reaction mixture and stirred for 10 min. The mixture was extracted with CH 2 Cl 2 (3 × 10 mL) and dried over the anhydrous sodium sulfate. Evaporation of the solvent and short column chromatography of the resulting crude material over silica gel by eluent of CCl 4 /Et 2 O : 5/2 afforded the pure liquid benzyl alcohol (0.101 g, 94% yield, table 1)
Results and Discussion
(Nicotine)(tetrahydroborato)zinc complex, [Zn(BH 4 ) 2 (nic)], is a stable yellow solid which can be readily prepared by complexation of 1 : 1 ethereal solution of zinc tetrahydroborate and nicotine at room temperature. The complex is readily formed quantitatively to give a yellow solid. Filtration and evaporation of the solvent result in a yellow fluffy powder which could be stored in a sealed bottle for months without losing its activity. The Zn content in the complex is determined by both gravimetric and atomic absorption techniques. The measurements data are in good agreement with the proposed structure of the reagent as [Zn (BH 4 ) The required molar ratio of the reducing agent varies between 1-2 molar equivalents according to the nature of carbonyl group in a molecule. Transformation of aldehydes and ketones to their alcohols is one of the most important reactions in organic synthesis. NaBH 4 is usually used for the reduction of aldehydes and ketones to their corresponding alcohols in protic solvents such as ethanol or isopropyl alcohol. This goal could be easily achieved by [Zn(BH 4 ) 2 (nic)] in aprotic solvents such as CH 3 CN. Reduction of a variety of structurally different aromatic and aliphatic aldehydes to their corresponding alcohols is performed efficiently with this reducing agent (Table 3) . Yields refer to isolated pure products.
Aldehydes are reduced with 1 molar amounts of the reagent in CH 3 CN at room temperature in high to excellent yields (83-98%). Reduction of ketones is also performed well with 2 molar amounts of the reagent at room temperature or reflux condition. The efficiency of these reactions were also excellent (84-98%) ( (Table  5) . performed reduction of -diketones to acyloins. Reduction of -diketones with modified tetrahydroborate agents is also subject of the interest and easily achieved by [Zn(BH 4 ) 2 (nic)]. This reagent with 2 molar equivalents efficiently reduces -diketones to their vicinal diols in CH 3 CN at room temperature (Table 6 , entry 1, 3 & 5) . Our attempts for reduction of -diketones to acyloins were unsatisfactory and only vicinal diols were detected as products (88-95%). In addition to the reduction of acyloins to vicinal diols is also important in organic synthesis. For this transformation using H 2 /CuCr 2 O 4 , 23 Saccharomyces cerevisiae (bakers yeast) 24 and modified tetrahydroborate agents 12b have been reported. In continuation of our study, this goal also easily achieved by [Zn(BH 4 ) 2 (nic)] efficiently at temperature in CH 3 CN by utilizing 2 molar equivalent of the reagent (Table 6, 
